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Palm (1960),
Segel &Stuart (1962), Segel $(1962, 1965a, 1965b)$ ,










, $A_{1},$ $A_{2},$ $A_{3}$ $60^{o}$ ,
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$\frac{\partial u}{\Re}+u.\nabla u=-\nabla\Gamma+PR\theta\lambda+P\Delta u$ , (4)
40
$\frac{\partial\theta}{\partial t}+u.\nabla\theta=\lambda.u+\Delta\theta$ , (5)
$\lambda$ $z$ (4) $\nabla\Gamma$
u \mbox{\boldmath $\theta$}
$u=v=w=\theta=0$ at $z=-1$ ,
$\frac{\partial u}{\partial z}=\frac{\partial v}{\partial z}=w=\theta=0$ at $z=-1$ , (6)
(4), (5)
, $u$ $\theta$ $x,$ $y$
$u(x, y, z,t)\propto\tilde{u}(z)\exp\{i(\alpha_{x}x+\alpha_{y}y)+st\}$ , (7)

















$\psi=\sum_{n=-\infty}^{\infty}\psi_{n}e^{in\alpha x}$ , $\theta=\sum_{n=-\infty}^{\infty}\theta_{n}e^{in\alpha x}$ , (12)
$z$ , $z=-1$ $z=1$
z , $\psi_{n}$
\mbox{\boldmath $\theta$}n $\psi_{n},$ $\theta_{n}$
$\psi_{n}=\sum_{m=0}^{M}a_{nm}(1-z^{2})^{2}T_{2m+1}(z)$ , $\theta_{n}=\sum_{m=0}^{M}b_{nm}(1-z^{2})T_{2m+1}(z)$ . (13)
$T_{n}(z)$ $n$ (3), (4), (5) \mbox{\boldmath $\psi$}
\mbox{\boldmath $\theta$} $\partial/\partial t=0$ $2(N+1)(M+1)$ $a_{nm}$
$b_{nm}$
$w_{n}\equiv-i\alpha\psi_{n}$ $w_{1}$ \alpha ,
$P=7.0$ $z=$ -1/\mbox{\boldmath $\psi$} $w_{1}$ 4
$R=1200$ 1
$R=1500$ 2 , $R=2000$ 3
$R$



















$A_{1}$ $A_{2}$ \alpha $2\alpha$
\mbox{\boldmath $\lambda$}1, $\lambda_{lm}$ \mbox{\boldmath $\lambda$}\iota mn Busse
(1987) , Dangelmayr (1986), Dangelmayr&Armbruster
(1986)
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(15) (16) 6 $P=7.0$ $R=1500$
$w_{1}$
$\alpha\simeq 1.85$ $2(\alpha c_{i})_{\alpha=1.85}\simeq(\alpha c_{i})_{\alpha=3.70}$ ,
‘ ’ \mbox{\boldmath $\lambda$}11
, $1.67\leq\alpha\leq 2.07$ (16) \mbox{\boldmath $\lambda$}11 ,
$\alpha>2.10$ \mbox{\boldmath $\lambda$}2 , (14) $w_{1}$
, , $\alpha\leq 3.98$
, \alpha $=\alpha_{1}>3.98,$ $A_{1}\neq 0,$ $A_{2}=0$
, \alpha $=\alpha_{1}/2,$ $A_{1}=0,$ $A_{2}\neq 0$
$A_{1}$




















. $R=10000,$ $d_{np}=-1.0$ .
$0<\alpha\leq\alpha_{\max}$ $N$
$\Delta\alpha\cross n(n=1,2, \ldots, N)$ $N$ $\Delta\alpha=\alpha_{\max}/N$
n\Delta \alpha An









(17) $f_{np}\equiv 0$ $p+q\neq 0$ $g_{npq}\equiv 0$
(17)
$\frac{dA_{n}}{dt}=a_{n}A_{n}+\sum_{p}d_{np}A_{p}^{2}A_{n}$ , $n=1,2,$ $\ldots,$ N. (18)
(18) $Aneq=$
$\sqrt{-a_{n}}/d_{nn}$ $q\neq n$











(18) $\alpha_{\max}=20.0,$ $\Delta\alpha=0.2,$ $N=100$
3 , $d_{np}$
$d_{np}\equiv-1.0$ $A_{n}=0.01(n=1,2, \ldots, N)$




$B^{\grave{\grave{a}}}$ $3$ $\ni Et\#\ovalbox{\tt\small REJECT}\Psi\nearrow\nearrow$ $lhA^{2}A_{n}$ 3




$\frac{dA_{n}}{dt}=a_{n}A_{n}+\sum_{p=1}^{N-n}b_{np}A_{p}A_{n+p}+\sum_{p=1}^{[n/2]}c_{np}A_{p}A_{n-p}+\sum_{p=1}^{N}d_{np}A_{p}^{2}A_{n}$, $n=1,2,$ $\ldots,N$ . (19)
(19) $\alpha_{\max}=20.0,$ $\Delta\alpha=0.02,$ $N=$
$100$ $d_{np}$ $d_{np}\equiv-1.0$
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$b_{np}=c_{np}=\beta=1.0$ $A_{1}=0.01,$ $(n=1,2,3, \ldots, N)$
$R=10000$ 8 $A_{n}$
, 1: 2 $\alpha=3.4$ 68
$(a)$
9. . $R=10000$ . $t=10$




-\alpha maxx $\leq\alpha_{x}$ , \alpha y\leq \alpha ma
\alpha \alpha y $kN$ , $\alpha=(\alpha_{x}, \alpha_{y})=(\Delta\alpha\cross n_{x}, \Delta\alpha\cross n_{y})$
( , $-N\leq n_{x},$ $n_{y}\leq-N$ ) $(2N+1)^{2}$
\Delta \alpha $=\alpha_{ma\text{ }}/N$ (12) , \alpha $=(\alpha_{x}, \alpha_{y})=$
$(\Delta\alpha\cross n_{\text{ }}, \Delta\alpha\cross n_{y})$ $A_{n}$
$\frac{dA_{n}}{dt}=a_{n}A_{n}+\sum_{p}f_{np}A_{n-p}A_{p}+\sum_{p,q}g_{npq}A_{n-p-q}A_{p}A_{q}$ , (20)
, $n={}^{t}(n_{\text{ }}, n_{y}),$ $(-N\leq n_{\text{ }}, n_{y}\leq N)$ $a_{n}$ , $|\alpha|=$
$\sqrt{}\sqrt{}$\alpha 2x+\alpha 2y fnp gnpq
, (20) , p $\equiv 0$
$p+q=0$ $g_{npq}=d_{np},$ $p+q\neq 0$
$g_{npq}\equiv 0$ , $d_{np}$ $|n|$ $|p|$
(20)
$\frac{dA_{n}}{dt}=a_{n}A_{n}+\sum_{p}d_{np}A_{p}^{2}A_{n}$ , (21)





$q\neq n$ $q(=|q|)$ $a_{q}<a_{n}\cross d_{qn}/d_{nn}$





(21) \alpha max $=10.0,$ $\Delta\alpha=0.5,$ $N=20$
3 $d_{np}$
$d_{np}\equiv-1.0$ $A_{n}=0.01(-N\leq n_{x}, n_{y}\leq N)$
$R=10000$ $t=10$ 9(a)
















$6\angle A\supset 0^{\circ}\backslash \mathbb{Z}\sim@\triangleright$’




$\supset_{\text{ ^{}\Leftrightarrow_{\text{ }O^{Q}\text{ ^{}\Leftrightarrow\Leftrightarrow}\text{ ^{}\Leftrightarrow\Leftrightarrow}}}}\Leftrightarrow 0\Leftrightarrow 0\approx 0\Leftrightarrow$
$\circ Yo^{\varpi}\circ 7\circ\nabla 0\Leftrightarrow\langle r\supset$
$\otimes\copyright\triangleleft O\circ\otimes\copyright 0-O^{Q}$
11. . $R=10000$ . $t=10$
(a), (c), (e): . (b), (d), (f): $(x, y)-$
. (a), (b): $\beta=0.1$ . (c), (d):




$\sigma$ , p $\equiv b$






$A_{neq}=0$ , $\frac{b-\sqrt{b^{2}+6c\sigma}}{6c}$ $b+\sqrt{b^{2}+6c\sigma}6c$
, $Aneq=(b+\sqrt{b^{2}+6c\sigma})/6c$




(20) $\alpha_{\max}=10.0,$ $\triangle\alpha=0.5,$ $N=$
$20$ , fnp $|n|\geq|p|$ $|n|\geq|$ n–p $|$
fnp $=\beta$ $|n|<|P|$ $|n|<|$ n–P $|$ fnp $=-\beta$
$p+q=_{\backslash }0$ $g_{npq}=d_{np},$ $p+q\neq 0$
$g_{npq}\equiv 0$ , , $d_{np}\equiv-1.0$
$A_{n}=0.01(-N\leq n_{x}, n_{y}\leq N)$ $R=10000,$ $\beta=0.1,0.3,0.5$ $t=10$
11(a), (c), (e) , $(x, y)$ -
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